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  Marga Indigofera merupakan salah satu sumber pewarna biru alami untuk batik dan 
tenun. Jumlah jenis marga ini mencapai 750–780 di dunia. Jenis yang sering dimanfaatkan 
sebagai sumber pewarna biru oleh pembatik dan penenun di Indonesia, yaitu I. tinctoria. Warna 
biru yang dihasilkan daun Indigofera berasal dari senyawa glukosida yang disebut indikan. 
Namun, keberadaan indikan dalam daun hingga kini belum dapat dikenali dari ciri morfologi. 
Ciri Indigofera perlu digali untuk keperluan praktis mengenali Indigofera yang mengandung 
indikan dalam jumlah tinggi. Penelitian ini bertujuan untuk memutahirkan data keberagaman 
jenis Indigofera, memetakan persebaran Indigofera pewarna di Indonesia, menganalisis 
kuantitas dan kualitas indikan dan indigo dari Indigofera penghasil pewarna, dan menganalisis 
keberagaman berdasar ciri morfologi dan marka molekuler pada I. tinctoria.  
Indigofera dieksplorasi dari lima pulau yaitu P. Samosir, P Jawa, P. Madura, P. Lombok 
dan P. Flores. Pengamatan morfologi dilakukan terhadap 216 individu yang dikoleksi dari lima 
pulau tersebut dan 630 lembar spesimen herbarium koleksi di Herbarium Bogoriense dengan 
menggunakan ciri morfologi. Keberadaan indikan pada 9 jenis Indigofera diuji dengan 
percobaan perendaman, kualitas warna diuji dengan ketahanan luntur warna. Plastisitas ciri 
dianalisis dengan percobaan penanaman di lahan percobaan di Magelang dan Cikabayan IPB. 
Kuantitas indikan diukur dengan HPLC. Sebaran Indigofera pewarna dipetakan dengan ArcGIS 
10.1 Korelasi ciri morfologi dengan kandungan indikan dianalisis dengan SPSS. Keberagaman 
genetik I. tinctoria dianalisis berdasarkan ciri morfologi dan molekular dengan marka simple 
sequence repeat (SSR).  
Berdasarkan revisi terakhir pada tahun 1984 tercatat 39 jenis dan lima anakjenis 
Indigofera dijumpai di Asia Tenggara, 17 jenis dan satu anakjenis di Indonesia, dan 16 jenis dan 
satu anakjenis di P. Jawa. Eksplorasi Indigofera Indonesia akhir akhir ini (2015) berhasil 
menemukan kembali dan mengoleksi 9 jenis, termasuk I. longeracemosa yang tercatat dalam 
Flora of Java (1963) tetapi tidak tercantum dalam revisi Indigofera Asia Tenggara. Laporan dan 
koleksi I. longeracemosa dari P. Jawa ini menambahkan satu jenis Indigofera menjadi 17 di P. 
Jawa, 18 di Indonesia, dan 40 jenis di Asia Tenggara.  
Analisis kualitatif terhadap sembilan jenis Indigofera dari koleksi lapangan berhasil 
mengidentifikasi empat jenis penghasil warna biru yaitu I. arrecta, I. longiracemosa, I. 
suffruticosa, and I. tinctoria. Indikator keberadaan indikan pada daun ditandai dengan 
berubahnya warna air rendaman daun menjadi hijau tua, permukaan atas rendaman berbuih 
dan berbau tajam setelah percobaan perendaman. Uji kualitas indigo terhadap empat jenis 
tersebut menunjukkan keempat jenis menghasilkan warna biru dengan kualitas baik yang 
memenuhi syarat kualitas warna sesuai SNI ditandai nilai 4–5 pada 4 kualitas yang diuji, yaitu 
ketahanan luntur warna terhadap pencucian 40 0C, keringat asam dan basa, sinar terang dan 
penekanan panas.  
Secara morfologi, empat jenis Indigofera pewarna akan mudah diidentifikasi dari ciri 
permukaan atas maupun bawah daun kering yang berwarna keabu-abuan sampai abu-abu 
gelap. Indigofera pewarna tumbuh pada dataran rendah sampai dataran tinggi dengan 
ketinggian 0–2400 m dpl dengan kondisi tanah subur sampai tanah kering, pH asam sampai 
basa 6.24–8.9, suhu udara 18 0C sampai 310C, kelembapan rendah sampai tinggi 64–95%, 
intensitas cahaya tinggi 125–1371Lux dan curah hujan 0–109.4 mm. Jenis yang mampu dan 
bertahan pada ketinggian 2400 m dpl adalah I. arrecta, sedangkan tiga jenis lainnya lebih mudah 
dijumpai pada dataran rendah dan mendekati pantai.  
Uji penanaman di kebun koleksi di Magelang menunjukkan hasil indikan berbeda nyata 
antarjenis, dan penanaman pada lahan percobaan di Cikabayan IPB menunjukkan hasil indikan pada 
I. longeracemosa lebih tinggi dibandingkan ketiga jenis yang lain. Indigofera arrecta memiliki 
kandungan indikan tertinggi dari hasil eksplorasi lapangan, sedangkan I. longeracemosa 
memproduksi indikan tertinggi pada hasil tanam di lahan percobaan di Magelang dan Cikabayan. 
Kandungan indikan tertinggi dicapai ketika tanaman berumur 124 hari. Pada daun muda dan daun 
tua, kandungan indikan pada I. longeracemosa dan I. suffruticosa lebih tinggi dari I. arrecta dan I. 
tinctoria. Pada percobaan di Magelang, kandungan indigo tertinggi dihasilkan oleh I. suffruticosa, 
sedangkan pada hasil tanam di Cikabayan kandungan indigo tertinggi dihasilkan oleh I. 
longeracemosa. Tanaman berumur 210 hari memproduksi indigo tertinggi dibandingkan tanaman 
umur 124 dan 144 hari. Dengan demikian, perbedaan kandungan indikan dari lapangan diduga 
dipengaruhi adanya variasi lingkungan tempat tumbuh Indigofera pewarna, seperti suhu udara, 
kelembapan, intensitas cahaya, kandungan hara tanah, dan pH tanah.  
Penanaman empat jenis Indigofera pewarna di lahan Cikabayan IPB menunjukkan I. 
longeracemosa memiliki ciri agronomi paling baik, dengan jumlah cabang, diameter tajuk, dan berat 
basah tertinggi dibandingkan dengan tiga jenis lainnya. Jenis I. longeracemosa juga menghasilkan 
indikan dan indigo tertinggi. Dengan demikian, berdasarkan hasil penelitian ini I. longeracemosa 
memiliki potensi sebagai tanaman pewarna yang lebih baik dibandingkan tiga jenis lainnya, 
termasuk I. tinctoria yang selama ini sudah digunakan oleh pembatik dan penenun di Indonesia.  
Analisis morfologi yang dilakukan terhadap I. tinctoria menunjukkan adanya tingkat 
keserupaan yang rendah (0.31) antara populasi I. tinctoria dari P. Flores, P. Jawa dan P. Madura. 
Berbeda dengan analisis keberagaman morfologi, tingkat keserupaan genetik berdasar marka SSR 
jauh lebih tinggi yaitu 0.68, yang berarti I. tinctoria memiliki keberagaman genetik yang rendah 
(32%) antar populasi. Dengan demikian, perbedaan ciri morfologi yang tampak antara individu I. 
tinctoria lebih besar disebabkan oleh lokasi tumbuh (lingkungan) yang berbeda. Meskipun topologi 
dendrogram berbeda, I. tinctoria cenderung mengelompok berdasarkan asal lokasi baik 
berdasarkan ciri morfologi maupun molekular. Dendrogram berdasarkan marka SSR cenderung 
kongruen dengan dendrogram berdasarkan ciri morfologi, akan tetapi pembentukan kategori 
infrajenis dalam I. tinctoria belum bisa dilakukan mengingat plastisitas ciri morfologi jenis ini cukup 
tinggi. Oleh karena itu, dugaan infrajenis untuk populasi asal P. Flores harus dikuatkan dengan data 
tambahan. [Kata kunci: indikan, indigo, SSR, keberagaman genetik, kategori infrajenis] 
 
BIOSISTEMATICS OF INDONESIAN DYE PRODUCING Indigofera. Indigofera L. is one of natural blue 
dye sources for batik and weaving industries. The genus comprises of 750–780 species distributed 
in tropical and subtropical regions around the world. As many as 17 Indigofera species found in 
Indonesia. However, currently only one species, I. tinctoria, is used as blue dye source for batik and 
weavers in Indonesia. The blue color, called indican, comes from glucoside colorless compound of 
Indigofera leaves. Unfortunately, until now the existence of indican compound in the leaves could 
not be recognized through morphological features. For practical purposes, it is important to 
determine the morphological traits that are correlated with the presence of indican in the leaves. 
The aims of this study were to update the data of species diversity of Indigofera, to map Indigofera 
species distribution, to analyze the quantity and quality of indican and indigo of dye producing 
Indigofera, and to describe the genetic diversity of I. tinctoria based on morphological and 
molecular markers.  
Indigofera had been explored from five islands i.e.: Samosir, Java, Madura, Lombok and 
Flores islands. Morphological observations were conducted on 216 individuals collected from those 
islands and 630 herbarium specimens of Herbarium Bogoriense collections, using morphological 
descriptor of Leguminosae. The existence of indican was analyzed by immersion experiments of 
leaves, and the color quality was tested using color fastness test. The plasticity of morphological 
characters was analyzed using field trials in Magelang, Central Java and Cikabayan IPB, West Java. 
Indican content was measured using HPLC. The correlation between morphological characters and 
the indican content was analyzed using SPSS. The distribution of dye producing Indigofera was 
mapped using the ArcGIS 10.1, and the genetic diversity of I. tinctoria was analyzed based on 
morphological characters and microsatellite marker.  
The latest revision of Southeast Asian Indigofera in 1984 recorded 39 species and five 
subspecies of Indigofera in Southeast Asia, seventeen species and one subspecies in Indonesia, 
sixteen species and one subspecies in Java. The exploration of Indonesian Indigofera recently (2015) 
rediscovered and collected nine species include the I. longeracemosa that was recorded in Flora of 
Java (1963) but it is not mentioned in the latest revision of Indifofera in Southeast Asia. This 
research successfully recorded that the number of Indigofera species are 17 species and one 
subspecies in Java, 18 species and one subspecies in Indonesia, and 40 species and five subspecies 
in Southeast Asia.  
The qualitative analysis of nine Indigofera species collected from field exploration had 
identified four Indigofera species producing blue color, namely I. arrecta, I. longiracemosa, I. 
suffruticosa, and I. tinctoria. The presence of indican was marked by the changing of the soaking 
water color of Indigofera leaves into dark green, the upper surface bubbly and pungent after 
soaking experiments. Based on National Standard of Indonesia (SNI) qualification, the test of indigo 
quality on four species showed that those four species produced a blue color with good quality, 
marked by values of 4–5 on color fastness under tratments 40 0C washing temperature, sweat acid 
and alkaline condition, bright lights drrying and heat suppression.  
The ability to produce dye of Indigofera species could be easily identified based on the color 
of the upper and lower surfaces of dry leaves, which is greyish green to greenish grey. Four dye 
producing Indigofera species were distributed at lowlands to high altitude (0–2400 m) and grow on 
fertile soil to dry soil with the pH 6.24–8.9, 18 0C to 31 0C of air temperature, 64–95% of  air 
humidity, 125–1371 Lux of light intensity, and 0–109.4 mm of rainfall. Indigofera arrecta is able to 
grow at high altitude (2400 m), while the other dye producing Indigofera, I. tinctoria, I. suffruticosa 
and I. longeracemosa are restricted in the lowlands.  
Field experiments in Magelang showed that the indican production of four species were 
significantly different among species, while planting them in Cikabayan IPB field station showed the 
indican level of I. longeracemosa was significantly higher than that of the other three species. 
Compared to the other species collected from the field exploration, I. arrecta produced the highest 
indican content, whereas I. longeracemosa produced the highest indican content when was planted 
in Magelang and Cikabayan IPB field stations. The highest indican content was achieved at 124 days 
after planting, but the indican content tends to decrease by increasing the plant age. In both young 
and old leaves, the indican content of I. longeracemosa and I. suffruticosa were higher than that of 
I. arrecta and I. tinctoria. Indigofera suffruticosa had the highest indigo content in the field 
experiment in Magelang, meanwhile I. longeracemosa had the highest indigo content in Cikabayan, 
IPB field station. In contrast to Indican content, the indigo content was the highest when the plant 
was 210 days old. Thus, the differences of indican content in the plant seems to be more influenced 
by environmental variation such as temperature, humidity, light intensity, soil nutrient content, soil 
pH, than genetic factor.  
The four dye producing species of Indigofera that were planted in the field at Cikabayan 
showed that I. longeracemosa has better agronomic traits than the three other species, it has the 
highest number of branches, widest crown diameter, and the highest wet weight. In addition it 
produced the highest quantity of indican and indigo. According to this research, the species of I. 
longeracemosa is more potential as a dye plant compared to three other species including I. 
tinctoria, which has already been used for batik and weavers.  
Indigofera tinctoria demonstrated a low level of morphological similarity (0.31) among its 
populations collected from all locations. In contrast to morphological analysis, among I. tinctoria 
individuals showed much higher similarity on SSR characters (0.68), which means it exhibits lower 
genetic diversity among populations (32%). Thus, the morphological differences among individuals 
of I. tinctoria seems due to the differences of their original growing location (environment). Despite 
of the different tree topologies, I. tinctoria populations grouped based on their locations of origin. 
Dendrogram constructed based on SSR markers tends to be congruent with the dendrogram based 
on morphological characteristics. Thus, the formation of infraspecific category within I. tinctoria 
could not be inferenced yet considering the high plasticity of its morphological characters. [Key 
words: indican, indigo, Indigofera, infraspecific category, SSR, genetic diversity] 
